chen Entladungen in NH3 erscheinen, in N2H4-Entladungen im abgeschlossenen System erst nach einiger Zeit vorkommen und nach längerer Entladungsdauer wieder verschwinden. Die Intensitäten der Emissionen I, II und III nehmen zu, wenn die Intensität der Schuster-Bande zunimmt und umgekehrt. Da die SchusterBande von angeregten Hydrazin-Molekülen emittiert wird, liegt der Verdacht nahe, daß die Emissionen I, II und III auch von einer intermediär auftretenden mehratomigen Species (mehr als 2 Atome) emittiert werden. In Frage kommen: NH3* (Rotationsschwingungsbanden), N2H2*, N2H3*, N2H4*. Die Emission II könnte evtl. mit der Rotationsschwingungsbande 5 von NH3 bei 6450 Ä 9 identisch sein.
The molecular Zeeman effect in the rotational spectrum of selenophene has been observed. The molecular ^-values and the magnetic susceptibility anisotropics for selenophene 80 Se are: gaa = -0.0849±0.0012, gbb= -0.0428±0.0011, gcc = + 0.365 ±0.0010, 2 Zaa-/ft&-^cc=50.15±0.80, 2 Xbb~7.cc -Zaa = 51.83 ± 1.3. From the comparison of the value A% -2 ~/cc -Xaa~Xbb in furan, thiophene and selenophene we conclude that the aromaticities of these molecules would be in the order: furan <C thiophene ^ selenophene.
The analysis of the Zeeman effect in the rotational spectrum of selenophene was started almost simultaneously at Kiel and Urbana. Since the experiments were at a rather advanced stage when the two groups became aware of working on the same molecule, it was decided to have a joint publication. The results from both laboratories are in good agreement. This work extends earlier investigations on aromatic five membered rings l> 2 to fourth row heteroatoms.
The sample was prepared by passage of dried ethyne through a flask containing a mixture of 10 g selenium and 5 g residue of previous runs at a reaction temperature of 350 -400 °C 3a_c . This black residue seems to have a catalytic effect because it was essential for a good yield. The reaction product, a brown oil, was purified by distillation under normal pressure. The best fraction had a percentage purity of 95% selenophene as was checked by gas chromatography. The yield was
The Zeeman microwave spectrographs used in this work have been described before 5 . The microwave spectra of selenophene have been assigned previously 6 and the transitions were found with no difficulty. Tables 1 and 2 show the observed and calculated splittings. (Urbana measurements are marked with an asterisk. The 78 Se-species was measured at Kiel University only.) The analysis of the Zeeman splittings followed the same procedure as was described in Ref. 2 . (For a derivation of the Hamiltonian which starts from the Lagrange function see Ref. 7 -8 . The perturbation treatment including higher order terms in the magnetic field strength is given in Appendix AI of Ref. 5 .) Table 3 shows the diagonal elements of the ^-matrix and the anisotropics of the magnetic susceptibilities. In order to give an idea of the experimental uncertainties the Kiel and Urbana results are listed separately. Note that from theoretical reasons the susceptibilities should be the same for the two isotopic species. In further calculations an average of the 9-values and susceptibility anisotropics in Table 3 are used. The molecular quadrupole moments can be obtained directly from the Zeeman parameters in Table 3 Table 4 . Since in the case of selenophene the geometry of the nuclear frame is known from a very extensive rs structure determination 6 , it is possible to use the magnetic constants given in Table 3 Table 4 together with the sums running over the nuclei 2 Zn an 2 , 2 Zn bn 2 and 2 Zn cn 2 (Z" = n M n atomic number; an, bn, cn = a, b, and c coordinate of the ra-th nucleus respectively). The uncertainties for these sums have been calculated from the rotational constants given in Ref. 6 when different sets of isotopic species were used for the rs structure determination. If one includes the bulk magnetic susceptibility, '/. = (xaa + Xbb + Xcc) /3, which, however, has been measured in the liquid phase only 9 , one can obtain the individual elements of the susceptibility tensor. This in turn makes it possible to compute the second momets of the electronic charge distribution individually [Eq. (15) in Ref. 2 ]. They are given in the lower part of Table 4 together with the elements of the diamagnetic susceptibility tensor.
It is interesting to compare the out-of-plane minus the average in-plane magnetic susceptibility anisotropy obtained here [Ay = Xcc-\ (*aa + Xcc) = -51.0] with the corresponding values in furan ( -38.7) and thiophene ( -50.1). Apparently the anisotropy, which is related to the ring current, increases in thiophene (relative to furan) but no further increase is observed in selenophene. The magnetic susceptibility anisotropics in the OCO, OCS, and OCSe series 10 indicate that the local atomic anisotropics of S and Se will not be greatly different and only slightly larger than 0 n . Thus, we would conclude that the ring currents and the corre-
